cancer types (21) . Therefore, the evaluation of risk factors for CINV with respect to the type of cancer is important in order to enhance the control of CINV.
In the present study, the rate of control and the risk for CINV were investigated in patients receiving MEC for CRC.
Patients and Methods
Patients. A total of 200 patients with CRC received 2,698 chemotherapy cycles at our outpatient chemotherapy setting during 3 years from January 2013 to December 2015. Among these patients, MEC was administered to 179 patients (89.5%) and in 2,176 cycles (80.7%). The present study was carried out in accordance with the guidelines for the care for human study adopted by the Ethics Committee of the Gifu Graduate School of Medicine, and notified by the Japanese Government (approval no. 26-153 of the Institutional Review Board).
Adherence to the JSCO guideline for the use of antiemetic drugs.
The prevalence of guideline-consistent antiemetic medication and the control of CINV were retrospectively investigated from medical and pharmaceutical records for patients receiving the first cycle as well as the overall cycles of MEC regimens, including irinotecanbased and oxaliplatin-based chemotherapy regimens. The standard antiemetic medication was the combination of 5-HT 3 receptor antagonist such as granisetron (3 mg/day, intravenously, on day 1) and dexamethasone (9.9 mg/day, intravenously, on day 1 and 4 mg/day, orally, on days 2 and 3).
Evaluation of the control of CINV. The control of CINV was evaluated by the rates of no significant (grade 2 and more) nausea, no vomiting, and non-significant nausea and vomiting during acute (within 24 hours), delayed (24-120 hours), and overall (0-120 hours) periods after chemotherapy.
Risk analysis for CINV in the overall period. Demographics of patients who received the first cycle of chemotherapy were compared between patients with CINV and those without CINV for the overall period. Subsequently, risk factors for CINV were determined by uni-and multivariate logistic regression analyses. Odds ratios (ORs) and 95% confidence intervals (CIs) were determined. The cut-off age was determined by the Youden index method in the receiver operating characteristic curve (ROC) analysis, in which the Youden index was calculated as the maximum value of (sensitivity+specificity−1), according to methods described elsewhere (22, 23) .
Comparison of the control of CINV between irinotecan-and oxaliplatin-based chemotherapy regimens. The control rate of CINV was compared between patients receiving the first cycle of irinotecan-based chemotherapy and those with the first cycle of oxaliplatin-based chemotherapy. In order to avoid the influence of confounding factors for CINV; the control of CINV in the group of patients aged 50 years or more was compared by treatment.
Statistical analyses. Data were analyzed using IBM SPSS Statistics ver. 22 (IBM Japan Services Co., Ltd., Tokyo, Japan 
Results
Patient demographics. Table I shows the demographics of 179 patients with CRC who received the first cycle of MEC from January 2013 to December 2015 at our outpatient chemotherapy clinic. Among them, 126 patients (70.4%) received oxaliplatin-based regimens and 53 patients (29.6%) in first cycle, while, in overall cycles, oxaliplatin was also prescribed more frequently than irinotecan. The prevalence of guideline-consistent antiemetic premedication was 87.2% in the first cycle, while the rate was 81.3% overall cycles. Guideline-consistent antiemetic premedication was provided to over 80% of patients. About 90% of patients had no significant nausea or vomiting. Therefore, the high control rate of CINV is assumed to be due, at least in part, to a high rate of guideline-consistent antiemetic premedication.
Comparison of demographics between patients with CINV and those without CINV. As shown in Table II It is noteworthy that the rates of no significant nausea or no significant nausea/no vomiting significantly decreased almost linearly as the number of risk factors increased ( Figure 1 ). On the other hand, the rate of no vomiting was lowered only when both the two risk factors were present.
Comparison of the rate of CINV between irinotecan-based and oxaliplatin-based regimens.
In order to determine the difference in the control of CINV between irinotecan-based and oxaliplatin-based regimens, the demographics of patients who received the first cycle of chemotherapy were compared. As shown in Table IV , there were no significant differences in patients' demographics except for age and under 50-year-old patients. Patients receiving irinotecanbased regimens were significantly older than those who received oxaliplatin-based regimens (67.7 years vs. 61.6 years; p<0.01). There were significantly fewer patients aged under 50 years receiving irinotecan-based regimens.
Subsequently, the rate of control of CINV was compared between irinotecan-based regimens and oxaliplatin-based regimens. As shown in Table V , no significant differences existed between the two groups before considering age. Since age was found to be a significant risk for CINV, the control of CINV was compared again considering data obtained from patients ≥50 years old. Considering this age group alone, the rate of no significant nausea/no vomiting during the acute period was significantly lower in those treated with irinotecan-based regimens than in those treated with oxaliplatin-based regimens (86.3% vs. 97.2%; p=0.023). The rate of no significant nausea during the acute 
Discussion
In the present study, we surveyed the rate of control of CINV in 179 patients who received their first cycle of MEC and a total of 2,176 cycles in our outpatient cancer chemotherapy clinic. Adverse drug reactions were monitored in all patients by health professionals, including pharmacists and nurses. In addition, we checked the prescription for antiemetic medication and promoted appropriate use of antiemetic drugs.
As a consequence, the prevalence of guideline-consistent antiemetic medication during the overall period was sufficiently high, at 87% and 91% in the first cycle of chemotherapy and overall cycles of chemotherapy, respectively. Under such conditions, the rate of CINV control was 88% for no significant nausea, 96% for no vomiting, and 87% for no significant nausea/no vomiting during the overall period of the first cycle of chemotherapy. The rates were even higher in overall cycles of chemotherapy. Aridome et al. reported in patients with CRC who received standard antiemetic medication that the rate of complete response (CR; no vomiting and no rescue treatment) was 80% during the overall period (24). Hesketh et al. also reported in patients receiving irinotecan-based MEC regimens that the rate of CR was 77% during the overall period (25) . It seems likely that the rate of no significant nausea/no vomiting in the present study is similar to the rate of CR. Therefore, our present data on the control of CINV in patients with CRC who received MEC were generally consistent with data reported previously.
Several investigators have reported on the risk factors for CINV. Sekine et al. reported in 1,549 patients receiving high emetic risk of MEC that females were more likely to experience failure in CR than males (26) . Hilarius et al. also showed in 225 patients receiving high emetic risk or MEC that the incidence rates of acute and delayed nausea and vomiting were significantly higher in females than males (18) . On the other hand, it has been reported that younger age is one of the risks for the loss of emetic control (15-16, 18, 26-27) . However, the cut-off value of age that influences the control of CINV remains unclear: poor control of CINV was reportedly associated with age under 55 years (19, 26) , age under 65 years (17, 18) , and age under 40 years (15) . We reported very recently that in 608 patients receiving the first cycle of chemotherapy with any emetic risk, age under 50 years was significantly associated with high risk of CINV (OR=5.803, 95% CI=2.667-12.63; p<0.001) (21) .
In the present study, multivariate analysis also showed that female gender was a significant risk for CINV (OR: 2.870; 95% CI, 1.139-7.228; p=0.025). Although age was not significantly different between patients who had CINV and those without CINV (60.3 years vs. 63.8 years; p=0.287), the percentage of patients under 50 years old was significantly higher in patients with CINV than in those without CINV (30.4% vs. 9.6%; p=0.013). The cut-off age was estimated from the Youden index of the ROC curve plotted by sensitivity versus 1−specificity, and the value was predicted to be 48.5 years. Thus, in the present study, the cut-off age was set to 50 years. The present cut-off age was consistent It was notable that the rate of no significant nausea or no significant nausea/no vomiting decreased almost linearly as the number of risk factors (female and age younger than 50 years) increased. However, the control of vomiting was reduced only when both risks were present.
On the other hand, we compared the control of CINV between irinotecan-based and oxaliplatin-based regimens. Patients receiving irinotecan-based regimens were significantly older than those receiving oxaliplatin-based regimens (67.7 years vs. 61.6 years; p<0.01). Since age was found to be a significant risk for CINV, the control of CINV was compared considering only data obtained from patients ≥50 years old. As a result, the rate of no significant nausea/no vomiting during acute period was significantly lower in irinotecan-based regimens than in oxaliplatin-based regimens (86.3% vs. 97.2%; p=0.023).
The clinical practice guidelines for prevention of CINV recommend addition of NK 1 receptor antagonist to the twodrug antiemetic medication of 5-HT 3 receptor antagonist and dexamethasone, when using drugs relatively high emetic risk among MEC (11) (12) (13) (14) . NCCN 2016 indicated that aprepitant should be prescribed to select patients with additional risk factors or those who experienced CINV in previous therapy using two-drug regimen (10) . Taken together, our present findings suggest that three-drug antiemetic medication, including aprepitant, 5-HT 3 receptor antagonist and dexamethasone on day 1 and aprepitant and dexamethasone on days 2 and 3, should be administered to female patients under 50 years old receiving MEC for CRC.
There are several limitations in the present study. Firstly, the present study was a non-randomized single-center study. Secondly, only a small number of patients experienced CINV. Thirdly, data on CR, one of most common indices of the control of CINV, were not included because it was difficult to obtain data on the rescue treatment.
In conclusion, the control of CINV was investigated in 179 patients with CRC receiving the first cycle of MEC and the number of overall cycles was 2,176 in our outpatient cancer chemotherapy clinic. The guideline-consistent twodrug antiemetic medication of 5-HT3 receptor antagonist and dexamethasone was carried out in most cycles. Although the control of CINV was generally satisfactory, CINV was poorly controlled in patients younger than 50 years and in females. In addition, the rate of CINV control was significantly lower in the irinotecan-based regimens than in the oxaliplatin-based regimens.
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